
Dale Hall
March 7, 2006



MEL Snapshot
• Has core competencies in

– Mechanical and dimensional metrology
– Intelligent and integrated manufacturing
– Advanced manufacturing processes and equipment

• Develops infrastructural technologies
to enable innovation and productivity

• Provides critical measurement
services to industry

• Is customer-focused and connected
• Has facilities that are often world-class and unique
• Leads

– Federal Interagency Working Group on
Manufacturing R&D

– U.S. participation in IMS, an international mfg. 
technology collaboration

• Has 188 staff members and an operating
budget of ~$43.1 million (2006 est.)



MEL Matters

• Manufacturing matters to our standard of living, quality 
of life, and national security

• Manufacturing is challenged by a changing world 
and more aggressive and adept competition

• Technology - in the form of innovation and productivity 
- is crucial to the success 
of U.S. manufacturers

• By providing critical elements of the manufacturing 
technology infrastructure, MEL helps manufacturers to 
innovate and compete more effectively



The NIST Manufacturing 
Engineering Laboratory (MEL)

Mission
To satisfy the measurements and 
standards needs of US manufacturers
in mechanical and dimensional 
metrology and in advanced 
manufacturing technology 
by conducting research and 
development, providing services and 
participating in standards activities



The Needs are Evident…

U.S. Manufacturing sends key messages through
• A robust trade press
• Well-organized, diverse industry associations
• Extensive, national media coverage

MEL gathers intelligence through
• Extensive involvement in manufacturing community 

strategic planning and related activities
• Strong and frequent interaction with key customers, 

collaborators, and stakeholders
• Formally managed strategic relations



From “Developing SOA Solutions to Accommodate Variety 
and Change - A White Paper” by Michael Hoskins, CTO, 
Pervasive Software

Reduce Production Costs in 

the United States:

Reduce health care costs 

through better deployment of 

information technology, wider 

adoption …..

The Needs Are Evident…



The Needs Are Evident…



…telecommunication 
companies are 
expected to spend $1 
trillion updating their 
networks during the 
next 20 years.
…Alignment is 
extremely critical to 
fiber optic component 
assembly. "It's a very 
precise assembly 
process," says Heyler. 
"Precision is 
measured in
nanometers. ”

‘Internet .. making most of the 
nation’s essential services and 
infrastructures work. These 
computer networks also control 
physical objects such as 
electrical transformers, trains, 
pipeline pumps, chemical vats, 
radars, and stock markets, all 
of which exist beyond 
cyberspace..’

The Needs 
Are Evident…



Manufacturing Trends

• Increasing globalization of 
the manufacturing enterprise 
and of markets for 
manufactured goods

• Compressed cycles of innovation 
and product introduction

• Increased outsourcing as major 
manufacturers focus their businesses on design, 
integration, core fabrication, and assembly

• Increasing competitive pressures
to manufacture products with higher 
quality and better performance at lower cost



Manufacturing Trends (cont.)

• Potentially transformative effect of 
new technologies (e.g., nanotechnology) 
on both manufactured products and 
manufacturing processes

• Growth of sustainable/green 
manufacturing to address 
environmental, resource, health, 
safety, and other issues

• Spiraling infrastructural costs
(employee benefits, health costs, 
energy, etc.) of U.S. manufacturers



• Increased security vulnerabilities 
and threats that have the potential 
to disrupt the extended manufacturing enterprise

• Changing demographics of U.S. workforce 
(i.e., age, education, background, skills, 
expectations, etc.)

• Embedded software and IT components
as critical attributes of many 
manufactured products

Manufacturing Trends (cont.)



MEL Strategic Program Planning 
and Implementation

• Goals of the most 
recent cycle
– Make our programs more 

strategic, flexible, and 
responsive

– Ensure the vitality and impact 
of our technical work 

– Use MEL resources and 
capabilities most effectively

– Reaffirm MEL priorities, 
vision, and direction

Form error of a 100 mm 
diameter silicon sphere 
measured by XCALIBIR



• Direction, scope, organization, 
and management of all MEL 
technical work

• All MEL STRS funding
• All management and operational options 

e.g. no programs        strong programs 

Planning Scope



Strategic Planning Process – Phase I
Fundamental Considerations and Decisions

• Programs define our strategic directions
• Virtually all technical work managed in programs

– Measurement Services integrated with 
supporting research and development

• Pragmatic variations allowed in the 
nature of programs
– Orientation:  technology area or market sector 
– Size (all must have critical mass)
– Types: 

• NMI/Measurement Sciences and Services
• Advanced Manufacturing Technology
• New Area Development (Entrepreneurial)



Strategic Planning Process – Phase II
Program Selection and Funding

• Program subjects and scopes defined by 
MEL Management Council (MC) based on: 
– Strategic priorities
– MEL core competencies
– Customer impact
– Alignment with NIST priorities
– Forward-looking orientation, 

growth prospects
• Program managers selected
• Initial program funding allocated by 

MEL director based on strategic considerations
– 75% of total available funding
– Gave program managers a planning floor

MEL Core Competencies
• Mechanical and 

Dimensional Metrology
• Intelligent and Integrated 

Manufacturing
• Advanced Manufacturing 

Processes & Equipment



Strategic Planning Process – Phase II
Program Selection and Funding (cont.)

• Program proposals – goals 
and objectives - prepared by program 
managers and reviewed by MC 

• Final funding (remaining 25%) allocated 
by MEL director based on actual 
program proposals

• Final program plans – goals 
and objectives - prepared by program 
managers and approved by MC



FY2005 Programs & Managers

Dimensional Metrology Steve Phillips

Mechanical Metrology Zeina Jabbour

Nanomanufacturing Michael Postek

Intelligent Control of Mobility Systems Maris Juberts

Manufacturing Interoperability Steve Ray

Smart Machining Systems Alkan Donmez

Homeland and Industrial Control Security Al Wavering

Manufacturing Metrology & Standards Ram Sriram
for the Health Care Enterprise



Program Transition

• Advanced Optics Metrology 
• Critical Infrastructure Protection: 

Cybersecurity of Industrial Control Systems
• Engineering Metrology 
• Integrated Nano-to-Millimeter Manufacturing
• Intelligent Control of Mobility Systems 
• Intelligent Manufacturing Systems
• Intelligent Open Architecture Control of 

Manufacturing Systems 
• Large-Scale Metrology 
• Manufacturing Enterprise Integration
• Manufacturing Simulation and Visualization 
• Mechanical Metrology
• Nanometer-Scale Metrology 
• Predictive Process Engineering 
• Product Engineering 
• Shop Floor as a National 

Measurement Institute 
• Smart Machine Tools 
• Surface Metrology 
• Systems Integration for 

Manufacturing Applications

• Dimensional Metrology
• Mechanical Metrology
• Nanomanufacturing
• Intelligent Control of Mobility 

Systems
• Manufacturing 

Interoperability
• Smart Machining Systems
• Homeland and Industrial 

Control Security
• Manufacturing Metrology 

and Standards for the
Health Care Enterprise



MEL’s New Technical Portfolio 
Key Characteristics

• 17 programs        8 programs 
– With broader scope, program managers 

can now think more strategically
– Stronger alignment between programs 

and division funding and technical work 
– Fewer, larger projects with more focus on key, 

high-impact subjects (critical mass) 
• Programs aligned with strategic directions

Programs are the strategic directions 
– Clearer technical priorities

• Enhances MEL marketing

• Very interdisciplinary, cross-organizational 



Manufacturing Trends 
Primary mapping to MEL Programs



Planning for Continuous 
Improvement

• MEL’s Operational Plan describes 
high-priority programmatic and 
management issues for the 
Laboratory and the actions that 
will address them

• Prepared and endorsed by the full MEL 
Management Council

• Four major areas were chosen for 
emphasis in FY2006:

– Leadership in Federal Manufacturing 
Research and Development

– Strategic Program Management
– MEL Resources and Outreach
– MEL People



Strategic Program Management 
Issues for 2006 

• Year-one program reviews and adjustments 
in program goal, direction, and focus, 
as appropriate

• Planning input via MEL, IWG, and 
other strategy-level workshops and 
external exercises

• Impact assessment: qualitative and 
quantitative metrics

• Maintenance of high-touch outreach 
and external obligations



In Summary

MEL Programs:
• Are planned strategically
• Respond to critical manufacturing 

needs and trends
• Are built around MEL/NIST core 

competencies
• Explore important new application 

areas for MEL technology




